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MICBOWAVE ~~ ANTENNA ENABLING WO RK Th THREE FREQU~~ CY BANI~ by Jerzy Dobosz ,

FLlward Pietraszewski and Wad im Slowiecki

1. Introduction

Wide-band antennae are currently known from the technological l it e ratu re ./L

In practice assurance of p~ r~ meter~ con stan~~~ in a wide band of fr e~ uency

is not always necessary and an antenna with sufficiently good p~rameters in

only certain bands of work of microwave apparatus i~ sufficient .

2. Antenna construction JiJ

A tube antenna, designed for one band of basic frequency, can be used

to work in two other bands, comprising the second and third harmonic ~f

basic frequenc~, after some structural changes.

In connection with the above we have limited ourselves to investigating

three electrical waves in a wave-guide with the break-do.~n presented in ~~g.l.b.

For the purpose of approximate assurance of a steady phase at the a*pe-~&i.u~ze

for the third harmonic, which corresponds to the break-down 0 P a wave of type

TE , it is sufficient to extend the tube s~ that the differences in the30
electric routes ee ’-cc ’and ff’-cc ’ for the harmonic amount to 180 (Fig. is).

A sirniliar method can guarantee phase stability for the second harmonic 12 .1;
lut in the antenna under discussion we used a dielectric for this purpose

acting partially as a wave-guide, which causes distortion of the wave front

/ 3J  
. In order for the dielectric
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to have an effect , it Is primarily directed at the wave of field break-down

TE
2

, and mus t determine a thin plate placed at the spot whe re the magnitude

of the electrical field of the third harmonic of break-down TE , amounts
- 30
(. t_,

)
— t~ zero, ~~~~~~~ .., at a distance one-third away from the wezsca wall of the

wave-guide (Fig. is). Obtaining the required distortion of the wave head

of the second harm onic , whi ch in effect  allows the required phase stability

to be obtained, imposes conditions for the magnitude 3f shift of the phase

• introduced by the dielectric plate and on its distance from the base of the

tubes. Tho rough consideration has shown that the phase sh if ~t should be about

1900, and the dielectric plate placed at the base of the tube .

3. Results of measurements

~ ç designed and produced ,~tube antenna, working In the bands 10cm,

1i~.5cm and 3cm . The transverse dimensions of the wave-guide we re taken as

a=72nun, b=lomm, tube length L=9Ornm, tube width D=l3Onun . The radiation
t • z .iihi i~-y of i t ~ j ’- be ~~ ?rZT W)f ~~

characteristics are presented in L~ g. 2. The results obtained showA described

for multiband use, particularly as an element illuminating a parabolic antenna .
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Fig. la. Construction of a three-band tube antenna : 1-tube , 2-wave-guide ,

3-phase shifter; Lb(break -down of the tension of the electrical field at

level A.A’
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Fig. 2. Characterist ics of antenna radiat ion
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